Paraganglioma of the urinary bladder (PUB) is a rare tumor that originates from chromaffin tissue of the sympathetic nervous system in the urinary bladder wall. It can be categorized into functional and nonfunctional diseases. Functional paraganglioma of the urinary bladder (FPUB) is characterized by paroxysmal hypertension, palpitation, micturition syncope, and hematuria, with elevated catecholamine (CA) levels and positive for metaiodobenzyl guanidine (MIBG) or Octreotide (OCT) scintigraphy. Since the fist report of FPUB by Zimmerman in 1953, about 220 cases of FPUB have been reported worldwide. Siatelis . [1] reported that PUB accounted for 0.06% of urinary bladder tumors, about 1% of paragangliomas and 10% of extraadrenal paragangliomas. PUB can be easily misdiagnosed as primary hypertension or bladder cancer. Cystoscopy and surgery may cause serious complications in patients with PUB. This study aimed to explore the diagnosis, treatment, pathologic characteristics, and prognostic factors of FPUB and to provide references for individualized treatment of the 729
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Between June 1985 and January 2009, 12 cases of PUB were diagnosed and treated in Peking Union Medical College Hospital, accounting for 0.74% (12/1631) of urinary bladder tumors and 7% of paragangliomas treated in the same period. Of the 12 cases, 9 were confirmed as FPUB.
Of the 9 patients, 3 were men and 6 were women, with a median age of 39 years (range, 1466 years). Disease courses at initial diagnosis were 3 months to 6 years. The tumors were respectively located in the left anterior wall (4 cases), the anterior wall (3 cases) and the posterior wall (2 cases) of the urinary bladder. Tumor sizes were from 1.5 cm 伊 1.0 cm to 6.0 cm 伊 5.5 cm with an average diameter of 3.4 cm. Two patients had thyroid tumor, 1 had sacral bone spaceoccupying lesions, and 3 had recurrence. According to the UICC bladder tumor classification, 5 cases were at stage T2/P2, 3 at T3/P3 and 1 at T4/P4. Detailed clinical data are shown in Table 1 . Urinary CA determination: CA level in 24hour urine, 4hour urine on the onset day, and 4hour urine collected at the same time on the control day were determined; 24hour dynamic blood pressure was monitored. Markedly increased urinary CA level (by 4 folds) was used as a diagnosis evidence.
Regitine test: The patients received intravenous perfusion of 5 mg of regitine when blood pressure was higher than 22.6/14.6 kPa. Positive diagnosis was made if blood pressure was decreased by 4.7/3.3 kPa within 23 min and the decrease sustained for 35 min.
Localization examination: Pelvic cavity ultrasonography, peritoneal and pelvic cavity CT plain scan, contrast enhancement and threedimensional reconstruction were performed on all patients. MIBG and OCT scintigraphy were conducted to find paragangliomas of multiple lesions or in multiple organs.
Alphareceptor antagonist was used to dilate microvessels and the blood pressure was controlled within or near normal range. Dynamic blood pressure and heart rate monitor, and nailfola microcirculation inspection, and microcirculation observation after medicine administration were performed to evaluate medicamentcontrol. Operation patterns included laparoscopic or open partial cystectomy, radical cystectomy plus the resection of pelvic cavity tumor and invaded organs, and the transurethral resection of bladder tumor (TURBT) under the guidance of Bultrasound [2] . 
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Diagnosis was made by visual observation and routine HE staining combined with immunohistochemical staining of CgA, SYN, and S100.
All patients had various degrees of dizziness, blurred vision, palpitation, chest distress, shortness of breath and blood pressure elevation after straining urination. The systolic pressure was beyond 23.9 kPa (180 mmHg) in 7 patients and 21.323.8 kPa (160179 mmHg) in 2 patients at the onset after urination. Heart rate was over 105 beats/min in 6 patients. Five patients had discontinuous and painless gross hematuria. The level of CA, mainly NE (> 64 滋 g/24h), in urine was significantly increased in 5 patients. The level of NE was slightly increased in 2 patients (> 30 滋 g/24h). The urinary VMA level in 2 patients was higher than the normal level. Regitine test was positive in 7 patients, 3 of whom had CAcaused myocardial injury and presented abnormal electrocardiogram. Five patients had tumors diagnosed and localized by cystoscopy, which presented localized mucosal protrusions of wide base and abundant vessels, but no apparent papillary or cauliflowerlike shape of the bladder tumors was seen. One patient showed no abnormalities on cystoscopic examination. All cases were diagnosed and localized by BUS, CT/MRI and MIBG/OCT scintiscan (Figure 1 ).
For preoperative preparation, phenoxybenzamine was given to 6 patients with the initial dosage of 10 mg and the maximum of 120 mg, doxazosin (8 mg) was given to 3 patients, and betaloc (10 mg) was given twice daily to 1 patient to control blood pressure below 18.6/12 kPa (140/90 mmHg) and heart rate below 90 beats/min. The drugs were used for 46 weeks and the dosages were adjusted in accordance with changes of blood pressure and heart rate. Total integral score of nailfola microcirculation was 0.81.5 at admission and it was decreased below 0.8 after medication. With reference to adrenal pheochromocytoma, operation was performed after fully prepared. Seven patients underwent peritoneoscopic or open route partial cystectomy under general anaesthesia, 1 underwent transurine tract electrocision of bladder tumor, and 1 underwent radical cystectomy plus the resection of pelvic tumor and invaded organs. Anesthesia effect was satisfying during the operation. Two patients showed the rise of blood pressure, with the highest pressure reached 29.3/17.3 kPa (220/130 mmHg); 7 had stable blood pressure during operation.
All tumors were completely resected. One patient had tumor invaded the full layer of the bladder; 2 had tumor with intact capsule that located in muscular layer and did not invade the serosal membrane. One patient with recurrence had extensive metastatic infiltration in the pelvic cavity, which involved the sigmoidrectal section, ulterus and bilateral adnexa uteri. The patient underwent tumor resection and sigmoid anastomosis. The tumor weight was A B 2500 g with the longest diameter of 25 cm. Microscopic observation showed that the tumors were round and oval with different sizes and the sections were homogeneous with colors from greyred to dark brown. As observed under the light microscope, 4 tumors were solid type, 2 were acinar type, and 3 were angiomatous type. Nestlike cells were typically arranged as spheres and surrounded by blood sinuses. Immunohistochemistry showed expression of SYN in 5, CgA in 4 and S100 in 5 patients (Figure 2 ). Five patients had stable blood pressure and did not receive medication after operation. They were fully recovered and discharged. Reoperation was carried out on 2 patients because of recurrence. One died 3 months after operation owing to multiple organ metastases. One relapsed 2 years after operation and died of cerebral hemorrhage. One was lost to followup (Table 2 ).
At present extraadrenal or heterotopic pheochromocytoma is named as paraganglioma according to its anatomic locations and functions [3] . Its clinical manifestations are similar to those of adrenomedullary pheochromocytoma, but the morphology, endocrine examination, some clinical presentations, treatment principles and pathology of paraganglioma are completely different from those of pheochromocytoma. Glenner . [4] categorized extraadrenal paraganglioma into four groups: paraganglioma in the branchial arch (such as carotid artery and periorbital paraganglimoma), vagal vagus www.cjcsysu.cn paraganglimoma, paraaortic sympathetic ganglia, and visceral autonomic ganglia (such as atrioventriclar node, hilar, bladder wall, mesentery and duodenal wall related vessels). Chen [3] reported that 85% of extraadrenal paragangliomas are located below the diaphragm, 42% near the adrenal gland or renal hilus, 28% near the organ of Zuckerkandle, 10% in the bladder, 12% in the thoracic cavity and 2% in the cervix.
PUB can be found in any position of the bladder wall, which often appears as multiple lesions and exists in various layers of the bladder wall, most commonly seen in the anterior wall, posterior wall, and apex vesicae and rarely found in the trigone of urinary bladder. It is more frequently seen in women than in men, and mostly occurs at the age of 2040. Some patients (12%15%) are complicated with malignant manifestations. In our study, 2 patients had local and distant organ metastasis and infiltration. Most patients have 野tetrad冶 syndromes, that is, headache and micturition syncope, cold sweat, palpitation, and hematuria: (1) Rise of blood pressure, serious dizziness, headache, profuse sweating and palpitation appear in 90% of the patients. (2) Urination syncope appears in 65% of the patients, which is caused by dramatic contraction of the bladder after urination. After the urination syncope lasted 110 min, urination disturbance could induce or aggravate the trilogy or related syndromes caused by onset of pheochromocytoma. This is the most important clue in suspecting the diagnosis of PUB and also the key feature in differentiating the syncope from that of physiological micturition. (3) Painless hematuria appears in 60% of the young patients and they are mainly treated with antiinfection and antiinflammation therapy. (4) Uncommon symptoms, including weight loss, nausea, tremor, orthostatic hypotension, chest pain, blurred vision, laryngismus, diabetes mellitus, and cardiac function injury (catecholamine cardiomyopathy), appear only in 20% of the patients. Definite diagnosis can be made through disease history analysis, 24hour urinary CA detection, and MIBG or OCT scintigraphy. PUB has its unique characteristics with increased CA (mainly NE) levels in 24hour urine. In our study, 5 patients had urinary NE levels markedly increased (> 64 滋 g/24h). OCT scintigraphy has a higher specificity while MIBG has a higher sensitivity in diagnosing PUB [5] . Preoperative blood pressure should be fully controlled made, which usually takes 24 weeks. Standards of blood pressure control [2] are listed as follows: (1) Blood pressure is controlled in the range of 17.3/10.6 kPa (130/80 mmHg), hypertension onset is reduced markedly or disappeared, and the original postural hypotension is reduced. (2) Heart rate is < 80 beats/min and no palpitation and sweating appear. (3) Hypermetabolic syndromes are improved or disappeared, e.g. less sweating, weight gain, correction of metabolic disturbance (such as blood glucose). (4) Phenomena like recovery of blood content, improvement of peripheral circulation, integral values of nailfola microcirculation < 1, HCT < 45% , slight nasal obstruction, warmness in the end of the four extremities, and the pale nasal tip and nail bed turning ruddy indicate well microcirculatory perfusion.
Because malignant paraganglioma cells are insensitive to both chemotherapy and radiotherapy, partial cystectomy is mainly used in the treatment of PUB. Jurincic . [6] claimed that it is very difficult to completely resect PUB using TURBT. Radical cystectomy may be performed on tumors that locate in the trigone of urinary bladder and with extensive infiltration into adjacent tissues to completely remove tumor tissues. MIBG can be selectively absorbed by paragangliomas and emit 茁 ray which acts on tumor cells. In our study, 1 patient received 131 IMIBG therapy and the main adverse events were the injury of thyroid function and myelosuppression. It has also been reported that temozolomide and thalidomide were used to treat PUB, but they had severe side effects with poor therapeutic results. We used OCT to treat patients with metastasis of adrenal pheochromocytoma and found that the shortterm effect was prominent, but the longterm effect was limited. It has not been applied to treat PUB yet. Regimen of cyclophosphamide, vincristine and dacarbazine is mostly used in palliative chemotherapy. It has been reported that 29%40% of extraadrenal paragangliomas are malignant [7] . In our study, 2 cases of malignant PUB showed the following characteristics: diameter of tumor was 逸 6 cm; CT scans showed disorder structure and enlarged perivascular lymph nodes; multiple lesions, recurrent lesions, or lesions with multiple locations were observed; the tumor was solid with undefined margin, infiltrative growth to the surroundings, incomplete capsule and engorged surface vessels; cystic degeneration and large nodules were found on tumor sections; the patients had progressive emaciation and accelerated ESR; and chromaffin tissues were found in adjacent lymph nodes. Liu . [8] considered that CgA expression, Ki67 > 3% , karyokinesis > 1/10 HPF and/or atypical karyokinesis, confluent necrosis, and appearance of aneuploid indicate high probability of malignant PUB. In addition, the expression level of Survivin protein increases with tumor malignancy, infiltration, and metastasis [9] . However, only when primary tumor infiltrated locally into the nonnervous system, or grown in organs without embryo residual ganglia, such as the liver, spleen, lungs, brain, bones, and lymph nodes, the diagnosis of malignant paraganglioma can be made [7] . Most of PUB grows slowly and has a good prognosis. In our study, advanced stage (逸 T3), multifocal tumors, and CgA expression were high risk factors of recurrence, metastasis, and death of the disease, whereas patients with stage T2 tumor had a favorable prognosis after complete
